China is a rapidly developing country with one-fifth of the world's population. The country faces major social and political problems, which have gained the world's attention. Equally challenging are serious environmental problems resulting from overpopulation, rapid industrialization, and overuse of natural resources that could potentially threaten the health of China's 1.2 billion people, whether they live in cities or the rural countryside.
The most serious environmental health problem, say Chinese environmental health experts, is air pollution. One example is Taiyuan, the capital of Shanxi Province and an ancient fortified city located in a valley. Iron, steel, and chemical factories spew soot, fly ash, and sulfur dioxide into the air, and the pollutants are trapped within the valley and the walls of the city, according to the Chinese National Environmental Protection Agency (NEPA). Two million people live in Taiyuan.
Indoor air pollution is also a serious threat. Women in rural Xuan Wei County of Yunnan Province have the highest lung cancer rate among Chinese women, even though few smoke. The greatest cancer risk is among residents who burn smoky coal inside their homes with no ventilation. The Chinese Academy of Preventive Medicine says thousands of Chinese in other rural areas suffer debilitating diseases from burning coal containing arsenic and fluoride. Most factories built before the 1980s have no pollution control equipment and are fueled by coal, which the government calls "the chief source of air pollution in China."
According to Vaclav Smil, professor and author of China 's Environmental Crisis, "Burdens of air pollution are not surprising in a nation where combustion of one billion tons of coal, largely uncleaned and burned with minimal or no pollution controls, supplies three-quarters of all primary energy." As a result, numerous cities in China exceed World Health Organization air pollution guidelines.
Statistics show high morbidity and mortality from lung disease in China. Respiratory disease is one of the leading causes of death overall in China. It is the primary cause of death among rural residents, who have a mortality rate of 168 per 100,000 people. Cancer is the primary cause of death among urban residents, who have a mortality rate of 126 group at Beijing Medical University is also studying blood lead levels among residents who live near the smelters and foundries.
Indoor Air Pollution
The air inside Chinese homes often is significantly worse than the air outside. One study measured levels of sulfur dioxide as high as 860 pg/m3 in urban homes with coal stoves (compared to the national average of 95 pg/m3 in ambient air and the U.S. annual mean of 21 ,ug/m3.) In one study, adults living in residential areas of Beijing (where coal stoves are used by half of the residents) were found to suffer reduced pulmonary function.
Visitors to Beijing are struck by the sight of piles of coal briquettes stacked against walls of homes and restaurants. Zhang Ji-Qiang, senior advisor for the Rockefeller Foundation's Global Environment Program, credits the Chinese Ministry of Agriculture with having developed a more efficient coal briquette than the ones currently used in Beijing. The new ones are made of smokeless, powdery coal mixed with clay and are designed to reduce particulate emissions by 75% when used properly. Zhang says a demonstration project is underway in 100 counties.
In rural areas, many families burn coal or wood, without ventilation, in shallow pits dug in the floor. Culture and customs have made the unventilated pits an important part of rural life, says Zhang. "Meals are cooked on the fire, people share stories of their day, pipes are smoked around the pit, food is dried above the fire, and beds are warmed by the heat. There is even a fire goddess whom some worship."
Lung cancer, smoky coal, and PAHs. Xuan Wei county has one million people, most of them farmers, who use unventilated stoves or pits like the ones described by Zhang. The area has provided a unique research setting for studying the health effects of three fuels: smoky coal, smokeless coal, and wood. In addition, the population is stable, there are few industrial facilities, and the county has one of the highest lung cancer rates in China.
Professor Excess fluoride. Millions of Chinese villagers drink water containing high levels (4-10 ppm) of naturally occurring fluoride. Scientists Cao Shouren, Liang Chaoke, and others from the Chinese Academy of Preventive Medicine's Institute of Environmental Health and Engineering are collaborating with George Stookey of Indiana University School of Dentistry on a study of two rural Chinese counties. In the Chinese counties studied, none of the residents drinking low-fluoride water (upper limit of 1 ppm) had evidence of skeletal fluorosis; 87% of villagers drinking high fluoride water (4 ppm) did. In some of the rural areas with the highest fluoride levels, the local government has been purifying the drinking water.
Because U.S. residents do not experience skeletal fluorosis at levels of 4 ppm (the current EPA ceiling), the studies now are examining whether malnutrition (especially lack of protein and calcium) can exacerbate the effects of fluoride.
This study benefits from having subjects who have been living in the same counties, drinking from the same water supply, and eating a similar diet for more than 40 years.
Aflatoxin, Hepatitis, and Liver Cancer For years scientists have asked questions about the role environmental factors may play in the high incidence of liver cancer in China, where primary liver cancer, which is rare in the United States, is the third leading cause of cancer mortality. Now a team of investigators in the United States and China believe they have an answer: dual exposure to a common mold and to a virus that seems to magnify the risk of liver cancer.
Millions of Chinese people are exposed to aflatoxin, a mold long suspected of being a liver carcinogen, and millions more (sometimes simultaneously) are chronically infected with hepatitis B, considered a leading cause of hepatocellular carcinoma. In a major international research effort, scientists have conducted landmark studies to sort out the role each of these risk factors plays in the high liver cancer mortality in China.
The international team consists of researchers from the University of Southern California (USC), Johns Hopkins University, MIT, and the Shanghai Cancer Institute. Their ambitious effort, begun in 1986, is following more than 18,000 men living in four areas of Shanghai to detect new cases of liver cancer as they develop. By March of 1990, 22 cases of primary liver cancer had been detected.
At the beginning of the study in 1986, urine samples were collected from all participants. By using newly developed biomarker assays, the researchers were able to look for urinary aflatoxin metabolites and DNA adducts. Subjects who later developed liver cancer were more likely than controls to have detectable levels of aflatoxin, its metabolites, and DNA adducts in their urine. The subjects were also tested for the hepatitis B surface antigen (HBsAg); those who developed liver cancer were much more likely than controls to be positive. Dramatic relative risk results were found. The chance of getting liver cancer doubled for men testing positive exposed only to aflatoxin biomarkers. The chance increased five times if positive only for hepatitis B, and the risk of liver cancer increased by 60 times among men positive for both aflatoxin and hepatitis B biomarkers.
The team's paper, published in Lancet 18 April 1992, demonstrated the importance of the aflatoxin-DNA adduct to liver cancer. Mimi Yu of USC and John Groopman of John Hopkins University said the study team has now detected more than 50 cases of liver cancer in the group being followed, and the relative risks remain consistent.
Says Groopman, "As a long-term public health measure, hepatitis B vaccinations will help reduce the toll of liver cancer in China. But in the short-term we need to design a strategy to deal with the aflatoxin expo-9I sures." He observes that residents cannot simply avoid aflatoxin because in many areas staple foods are nearly always contaminated with the mold. The study estimated that most aflatoxin exposure is probably from peanuts and soybeans.
Groopman and colleagues are now looking at 7000 food samples collected in Qidong, north of Shanghai, which also has a high liver cancer rate. "Residents will be examined for adduct formation in serum albuJohn Groopm needs a plan aflatoxin expo min and for excretion of DNA adducts in urine at the high point of their annual exposure to aflatoxin-post harvest," says Groopman. Groopman said that he hopes the Qidong study "will be a prelude to a possible human liver cancer chemoprevention trial of a drug called Oltipraz," adding that in an experimental study with In a report presented at the Earth Summit entitled 1992 National Reports of the People's Republic of China on Environment and Development, China voiced its commitment to "proper management of the nation's environment and to making a positive contribution to global environmental protection." The report also made a plea to the more developed nations of the world: "China is a developing country and her current efforts ... to protect the environment are faced with severe constraints of inadequate funds and lack of advanced ... technologies. We are hoping that . .. assistance by the international community will be forthcoming."
In addition to monetary assistance, China looks to the international community, in particular U.S. universities, to train many of its best science and technology students. The journal Science reported 15 October 1993 that a large fraction of the more than 2500 science and engineering PhDs annually awarded to Chinese citizens are from U.S. universities (with a downside that fewer than half of those plan to return to China). The National Institutes of Health also provides postdoctoral scientists from China an opportunity to conduct one to two years of research while visiting the United States. 
